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Abstract of JP2002043698 

PROBLEM TO BE SOLVED: To provide an SHG 
light source and a method for modulating the 
SHG light source by which the output of light can 
be modulated by a simplified structure without an 
external modulator. SOLUTION: This SHG light 
source is provided with a semiconductor laser to 
output a fundamental wave light, an SHG 
element which inputs the fundamental wave light 
emitted form the semiconductor laser, converts 
the wavelength of the fundamental wave, and 
outputs a second harmonic light, and a driving 
circuit which simultaneously modulates a plurality 
of currents or voltages to be applied to the 
semiconductor laser and modulates a 
fundamental wave light outputted from the 
semiconductor laser. 
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(54) [«M©«»] SHGU— b-3fciRRr/SHGl/— !fJieiB®«il*tt 



(57) [m] 

5r^ifflt'§ ISHG U—fytmm S H O U-if TtiSW 




mt. 

m-^m 1 iem<7) s h g u-^^m. 
[ifl«3S3] ^mi^i-—fiz^imm.<7)m&tfM 
BE^^DHL. imtinm-mzi-izbt:mLb-r 

m^m4 ] mmmb . m^y 7 ( d b 
R) m^^tLtzDBRmm. mm^mi^-r 

m\ ^2mm}&miiiii-r&sHGm'Fb^mits 

H G — f 3Kii«o^iffl*ffi(cfc V >T , 
I IXVI + I 2XV2-P 
I 1 : rStt^i^'\oaA«S5fi 

V 1 : •mmmmrm.E 
1 2 : mfsmm>^m.mm 
V2 :mmmmmm,E 

mi. miim2-^m^mm^mthzbmmb 
■f «. s H G i^-i'mcomm, 

R) m^^tifzDBRmmb. mmmmmb^t-t 
:^^mwu-^b . 

^iHijtisHGm'f-b. 

ma^^mm^comMm^m-tibmz, MisvStt 
«Ji*»4>iifneDBR<Bis^e^i,«ft«t. mimm 
m^^hmuD B Rmw^imtimMcDmnm-mz 

^tmmb^m'f. mw^2mmm±i:m&^m-f 

^Zb i:mmb-t^ S H GU— !f«. 
I n«3S 6 ] vStt^l^h , ^^yy y /RWS ( D B 

R ) m^^tit: D B Rmm . mm&m&b $ri-r 
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^^W\^-i'b. 

Zcr>mi>^U-^'c0^cr)^^^^:'^\^^ B2lSP«^3ii 
S:a3:^jtl.SHG#^i:, 

m%immm'\(^m.mmi^mtibmz, mam 

St. fns^*u~if<o«[«s-BiriesHGfgi^<?)ffiffi 
2mmmmm^mi-izb t:mbt ishgu 

R) m^^tifzDBRmmb. mmmmmbitt 

h^mi^l'—f'b. Zcr>^t^U-^'cr>^(r>&m^^ 
1tv\ t^2^m!&t^tii:hthSHGm^bi:milS 

HGv—^mmmnmizm^x . 

m*»^>frfeDBR^jis/Nvfi^5f»i4i:. fiiefifflp 

mmm^hwiiiD b RM^^Eisti-^MosiTij^aij- 

^2^miR^^^^Si^mt^Zbmmbi-&s 

iiGu-^m^(^m^ijm, 
imsm8 i vgttfi«ifc , myy y ( d b 
R) *^'jBit$ix/iDBR^ist. mwmmmbi^t 
iimi^\y-^b. z(r>^i^iy-iF<7m<^m^i: 

m\ m2nm^^^liiiJ-tlSHGm=Fbi^llS 
H G U-if V . 

mimm.m^ff)mM.mimii-th b mz , ffiaaif 
mm^mxmm^mt^ b ^ ^z±t^mmit ((4 
n^it) Aimtmmw^i^^co^xmmzx 
ML, Buiei|^«!u-if<ojs«^H«iasHG^^co<2ffl 

ft. 

zcr^m^i^-ft-hcomm^^xijL, m^^m 
m^^mt. m2^m»^^tiif)tisHGm'Fb. 

mimb^^L. wSM^i^U—flz^-iimmtt: 

mmm^mr^ z b ^mb s h g u-ifjK 

i:^mtizbimibi-m^m9WMcosHGi^~ 

mmmm^ (>(ommt tMmEiz x o , m:^mti:m. 

ti-isit.mmb . 
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[ m^m 12] lEijinssji . -mmm t msmmmm 
7.^mr^ozb^mibtm-m\ iw&<r>s\\G 

{mimiA\ mm3f^\i^-)]th^mw\y-'fb. 
L.m2 mmm d^-nth s h os^-t 

mm-m\i(^v~mzH-thn.mi-z\mK(r)n)vxw^. 

[|f«3ai5] mL<nW3S.ttz\iM&i:m^ZfVVX 

bmmb-fhmimiAimriSHGv-^^um. 

b. 

ffl^M^L. m^^^it^'thmwm.mLb. 
%m tz\,twz J: y) , m^=i-<r>mw&mm. l . 

x^mt&zbimLbtm^mi 4im<^sHGu 

[mitm 1 7 ] vstts^t mmmmmb iz^-i im 
mtfMWK<7immmmmi,z tx . ^vux^mt:n o 
zbimibt^mHimi eMmcosHGu—f^mco 

im^mis] mi^}y-fiz^-ii,mmmt: 
t±mES:s:iiL. f^mi}&nm-mz-ti>zbt:^m 

btitSHimi 5ttiiii7sm<r>SHGU—f^m(r> 
[fB^Js 1 9 ] -mmmb , ^^yy y ( D 

mti ^-n-th s H Gm=i-b i^thsHG \^-^m^ 



i 

mvi:mmi'\(r)^%m^mthbnz, ifriestt 
ic^i-ia't. iiriet-:5'-a5A.<7)aA«ffift^$ijffli-r 

b imib^t^ S HGW— f JKill. 

[is^Ji2io ] 'mmmb . ^^yy -v^m^ ( d 
BR) m^^tit:DBRmmb. mmmmmbit 

s-fnes H m^f-f^-^^^mmsmzwrntm 
mmbmif. f^2^mmtim^:^tizbi 
^mbt I sHGu-^m. 
[»*Ji2 1 ] mm^b . ^^vy 7 ( d 
BR) mk^tifzxiBRmib f 

^3tSrai:>3i-S S HG«^ t Srlit 5 S H G U— f JtjK 

W(m^hmuDBRm.^^mhm.b. \i—^-u 

*><c. mlBD B R^i^^^sa!il£7)W*5<3{3r-^t:^ 

si^2^mk^im.^^mth z b ^#stt -rs s h 
G\^-^±m<mmiim. 

[mm2 2 ] mmmb . ^my >y /Kits ( d 

b. z<r)^m\i^v-^<r)m>m^^i'fi\\ ^2iSP 

m:imittsHGfik^b^mttsHG\^-f±m 

<r)^mnmf.zii\^x , 

mwi^'mw^<r)mM^,i^m^hbmz. mmm 

i>rfe^t^:i/-^cojS:i^fiiesHG«^c7){4 
s zb^mLbt^snG \y-^m.<rmsifi 

mmmL. ■^2SiigjS3fe^tiJ^j-tSSHG^^-t, 
c:<o S H Gfg^ (CSftt !> t -^J'-gBi , 

-9-^^<^mMm^mtmm^^b b-t 
tern 2 mm^mm^mmth z. t srwsi t -r s s h 

GU— f3t®. 
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[ mm 2 4 ] vStt^^t , ^^y-y -y /RStH ( D 

BR) m^^titzDBRmiiit^:i'-^j:< bi>^th^ 
V\ m2ia?pj!!Bt?:ai:<3-ri.SHG«i^t^(ixSSH 

z<n^m{ifv-^-b-hcr>m^m%i%mm^zx-n 

s?ie^^«c^— fries 
m:mmmt^ z t m^tth s h g v-^^ 
[ft^ia 2 6 ] vstt«^t , m^y -y ym^ ( d 

BR) mmtliiDBRmmt:'M^j:<t{,ttl^ 
«^:R^m5rffv\ |g2ftpjS^3KS:tti:']TSSHG^ 

t Srfili I. s H G u-i't/tm<D^m:}i'mztD\,^x . 
mimii.m^mx-mt:^mtitmz, mzsu 

GmiF(r>mmmz^iim^^^mL. wit5m2^m 

[§9*312 7 ] vsttffii^fc , ^^v^y V ym^ ( D 

BR) mmiXfzl>BRm.^t. mm&W^t^:^ 

$-fifC>. m2i^iS5tStb:<]tSSHG9g^fc2:fi|;il, 

SHG^-1f3fej!itt3V>t, 

SffiWmSES— Sic L, MfiD B R 

fmiiz^thD B R^iimatMefiisi^<si^»c4i 

•tJ:T. ^2ai«5tSr3t5SS3Eil|-r§IBi)lllS&S:*tS 
fc Sr^fSlfc-ri. S H Gix— f m 

[ if *« 2 8] D B RigMmai i (iffisijfflimat s- , 

§g2KP^^«0ft::*;3taJ:'j>'N°V-5£(^cOtlJ:»1>'N*7-*i::«s 

2 7iea<?)SHGu— rjtis, 

[iS*i|2 9] aJ:^>'^•V-*^, :;*:l'<^'ffri.r7X 

i«-rswinis82rw-r«.ct S:^stt-ri.if*3a2 8ie 

[ii*3l3 0 ] vStt^l^i: , ^^^BT-^ -y ;?5St?5 ( D 
BR) mM^fitzD^RWrnt. {5fflPS««ttS:* 



Viiw m2^mti\i^^thSHGm=i-}:.imti> 

S H G 1^— 9-'3feigi<o^P:^ffi(cfe \ , 

miz^ii>DBRmmmtmsimmmmz^i 

immm^ki. fumco-^m-ifmitx-mt^ 
^tx. m2:sMi&^i:Mm^mt?>ztimsLi:ti> 
s H G \^—f^<r>^m)m, 

3 0 %m<r) s H G f 

(if*iH3 2] aJll^^•7-*^ :«;§<^ib-ri.r7;< 

fcfiffifjf^mat^^-fb^-ti:. m2ia;iSjS3feSr3t3$S$ 
i|-rSlgl!llllK2r*-r&C:i:2:!»ta!i:-fl.^*3S3 HE 
fJ<0SHGU'-r3KiSWS:ia:ti1S. 

iat-tl.W*3ii->.3, 5. 6. 9-13, 19. 2 
0, 2 3, 2 5. 2 7~2 9iEt8<OSHGU— fJKj®. 

[»*3i3 4 ] 5feT < T^'^-m.L'^z^^^fi-rzimm 
^zim^iimh z b ^mtthmmmn^w. 
izm\'^tiztf:mit^itmm4. ?. 8. i4~i 

8, 21, 22. 24, 26, 3 0~3 2iB©<0SHG 

[if*3B3 5] U-^rvy:^l.zm\>^tzZb^:mit 

•ri.ii*3Sl~3, 5, 6, 9~13, 19, 20. 2 

3, 2 5, 27-^2 9mmcOSHGU—f^m. 

im^mse] u-i'r^)yi$^i,zm\>-^fzzbi:mib 

t?>mtm. 7. 8. 14~18. 21, 22. 2 

4. 26, 3 0~3 2Ett<OSHGW'-if3K2S<OS:P:fr 
a. 

[IIHBcOpil^rSiBBl 
[0001] 

iwn<^mttmm] ^^ma. m^j:m&x'^iii 

ij^^^X^hSHG (second harmonic generation) 

u—fmm s H G v-if «<o3gp^rsfcwr s t 

[0002] 

(li^jiwsffi] ^T^:^i'<^^mm<om±i>ztf 

X. SHG (second harmonic generation) 1^— (f3t2Si 
m?>. SHGW-fjeiSJi. 0ll;t{f. !RfS¥l 1-2 
686 l^^lB^tciaa$ilT»'^l.<t^tC, 
l»3t^^^(CAWL.^2SP«^^^^L. MiS* 
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[0003] HtCfeV^T . ^^mm ( D B R ; distri 
buted bragg reflection) ^mti^]y—fil,i. 

{ooo4i^ioj:a ^j:mmmi^mTi<zmmti . 

IBB!lllIS84«. DBRijiSlflcU— f ll-iaftL. DBR 

5:, SHGfRi^2*iA:»jL, jS:S3mL, ^2ftil^3K 
2rtii:t|-ri.. C«m2;Sii}«^5tSr. i-l-SP^MSI 3*^1^111 

[0005) 

[^Bj*^mt J: a b-tmm] ^m^ 11-2686 

l#d!ff8{c^^$ixl.J:3lCs SHG*^2(iEI3 2lc^^ 

[0006] tfz. DBR^Sflsk— f lii. |g|!j«cS 

100 07] Vt-^X. SHGV—^m^COtbiJ 
5r±tfl.!t*^. DBR^SftcU— f lco|««S![5r± 

[0008] -r^*)*), S H GU-^'^WiiOtiill-ri^ 
<r)^^^-i:^ti>tCif)Ui. SHG3gi=-2*«ai:^7tl. 
ll2iSira«7KOtil:']^N*7-?:-^{cU. ?l-gi5^PS53T- 

3Sr|ft»t=5rtth.»f^:^>^*>o/>:. ^<7)i'l-gii3^§S3»i. 

[0009] ^zx\ :^mmmi, ^'hasEPSSria 
^MRifs H G i^-^m!iff)^mi}mt:mmti zt^z 

[00 10] 

[iijl2:ef^-rs>ta6«o^a] lgl«0*^Bfl{i, s« 

[00 11] m2<r):^mm. ^mmmb. m^y-y 



/RstSs (DBR) m^^tifz D B R^ist , {mm 
mmmb ^ttimpi^u-i'b , ^co^i^sf^^— 
t/ecom^k^mifiw m2mmm^^tii:n-thSHGm 
=i-b mx. hswGv-^m.<^^mmi.zii\^x. 

I 1 XVH- 1 2XV2-P 
I 1 : vStt^HS^oaAmsSA 

V 1 : rnmmm^^ 

I 2 : {iffllffl^JS^iOaA«B5ES 
V2 :(iffliiS«l^cO«|f^«ffi 
P : S^i/fi]y-^\i!,ii 

mi\J~^^z^j:hlo WKvSttffl^^oaASaSr 

«L. friem2i§isa^3t$:3te3ss^^ifflfs^t^#ai: 

[0012] lg3<0*f6BB^, vSttffliSt . ^^^5 -y 
^^Rlt^ (PER) D B Rmib . fifflP 

wmbi'^t^^\i^\y-^b . zmm^v-^<r) 

^(n'i^m.m'^^K ^2-&m&.%^^i}thSHGm 
^fc, mm^^m.^^<r>iixnx^,^:^-fhbnz. m 
wmmm-^miiD B R^i^^feat-^f^it . frie 

fiffl«lS*>^>l!?teD B R«l^e^l.S!i«OW!&«{5{J 

-Stc=5:§ J: ^ fiie(2ffll)tlS«Si^'v<7)aA«»ia$r 

mtmmmbi'm. mtiw.2-mm%im& 
^mh z b t:mib -rs t><o-c*s . 
[0013] m4io*%BBi, -is^mmb , ^i-^ir^ -y 
/Kits (DBR) i}m^^tit: D B R^tti b . mm 
mi.mbi^^^i^u-'fb. z(o^f¥u-'f<7) 
^co^*^-^$rffv\ ^2mmi&miiii]tisHGm 

it (m^it) mimnmsmmm^comx'^miz 

Xmmi. mlB¥^(*W— f co«[ft5r KilE S H Gm^ 

(^mm'^^^mmmzm&tmmmt Sriatt, 
mii$^2mmiyt^:imm&i^h z b $-#at-f 5 1 

CDXhh, 

[0014] S5(7)*^BB{i. vf§tt««i: , ^^yy -y 
(DBR) D B Rmmb , iifflP 

mmb^^i-i,^mi^\^-^k. do^^ftw—ifo 

mmn^ff)^mmmmtibmz. tmmm. 
m^(>miiDBRmi^^{mthm.b. mimmm 
mmt^hmiD b Rmm^^^m-mMnmnHm-M 

tc^l. J: 3 tciii^fifflPiE«^oaA«a5*Sr®lffli 
m2^i)|«9KS:5K3$«^iirr«,::t$-^tat1-|,t 

[0015] f^6<7)^mMii. s^mmb . myy -y 

i^^Hs (DBR) D B R^i^ t , iifflp 

^<7)m^m^m\ m2mm^^iiii:f]ti>sHGm 
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[0016] m7<D:^mm. m:mmiii:fji-im 

H GM^b imthSHG u—f^mco^mijmiizii\,'^ 
I , mti^i¥u-^'i,z^-x. im^tfcumEco^vux 
<^miji^i.hzti,zx*). m2m^m^i:mis^ 
[0018] ^9mwm. isttffl«t , x 

^'RWIs (DBR) imWL^tltzTiBRmLt^^th 

v\ ^2nm&%i^-))thSHGm=f-timth^n 
t mz , H?f5vgtt^is*^f>BufeD B Rw^m&thm 

ASffiS$r$i]|JP-r§iM!)laIS8tS:iS(t, ^2^^^m 

m.^^m-fh z b Sr^at t cot*!. . 
[ 0 0 1 9 ] m 1 0 w*^H3(i, vsttfflj^t , 

•/:/RStS (DBR) *<)g)iK§*l/cDBRjilSi:. m 

'mmi&b^^th^i^l^-fb. ZCO^mt^ly-^ 
o)^cr)^^^m'^\>\ m 2 BDHa^^tS: ili:>Ji-|. s h g 
S^'i: S S H G U-if JfeiSfcfcV^T , Une^^ft 
i^—fizm.^^li>\^-i'-3b. luievSttMJS'vco 

it (iinmL) fnet-^'-«a5/^<DaA«ffi*tt 
[ 0 0 2 0 ] s 1 1 mmmb . mry 

•y ^^RltS (DBR) m&^tlfzD B RMmb i^^t 



=itv\ S2iSii»3fcS-Jti^I-ri.SHGig^i:$riix.SS 

HGi^-if7ti!gco^:^r&ictji^-c, Bliia?gtt^i^<7) 

R^^M£»tS^Ai:. t-^-gp*^f>HljEDBRffl 

i^^imtimMmi^-'mz^j:ixdiz. frieb-^ 
[ 0 0 2 1 ] ^ 1 2 (D:^mii. -mmmb . 

■y^^mm (DBR) m^^tL-tcDBRmmi^t 

i^i^u-^b. z<o^wu-iF<m<7)m^^^i: 
ffv\ m2-i^mm^^tiii]tisHGm^biMihs 

HG^-1^'3t^!StfO^M^1^^^fc^^•C, ffieiSttfiJ^o 

^^it im^-it) a. mi^mt^u—fiz»&^^ 
tht-^>-^^mxmmzxmmi. mmm 
*u— f co»:Rf:fne s H Gm^<7)mm^mm^ 
Hzm^i. mi^2mmmim^:mt^zbt: 
^mbthi><r>xhi. 

[ 0 0 2 2 ] |g 1 3<0*%BJ{±, S«3K$rtti:^-rS* 

HGm'f-b. z(7)SHGm'f-iz^A^^ii>h-^~^ 

ii}^-i'-^^<^'Axm^i^:^m-tmmmb ^* 
L , Mum 2 mmmm^mti z b s-mt -r 

i>hcr)X'i>h, 

[ 0 0 2 3 ] ^ 1 4 (^*mm. -mmmb . m:rv 

'vvm^ (DBR) m^^ixtzD^Rm.mb^'yts: 

<bh^-rh^Wv-i^b. zmmwv-^<r>%<r) 

m^m^^'nw m2-^mmidi-nthSHGm=i-b 

^mx.hs}\Gv--^m.(r^m-nm^zii\^x . mm 
^m.f\nmMm^^thbmz. miisHG^=i- 

{:^JI$-4;t6h-:?-a5A.^aA«aS:^PL. will 

^2wm%immmthzb •kmib'th t^-c- 

[ 0 0 24 ] iii 5<nif%m.i. mm%i^-ni-h^ 
mw.\y-fb. z<r)^mm^-'fij>t3ffym.mt^m. 

m^zxijL. mmmmm.mL. n2-mmti: 
\ii-n-thSHGmf-b. zffiSHGmf-<r>%m^^z% 

-r^fcsic, mi%m<nmm^^mtmmm'^bi^ 
im^2-^mmAm]S^mthzbmmb-f 

[ 0 0 2 5 ] mi 6<7)^mii, -mmb , myy 
•y ^^mm (DBR) ^m&ztiti d b Rmmb ^^-^ 

3K3Kim{=A:^]L, aii^S3ft&^fV^, m2i«ii«3t^ifJ 

s H Gm=f-b h s H Gix— f 3tii<7)^P* 
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Mem 2 ^mmtim^^m-ti z t mwit-t^ t 

[ 0 0 2 6 ] m 1 7(r)z^Wm. -iSm.mt . ^I^-Zy 

•y /Rftfti ( D B R ) mis.wcD B Rmmt . im 

a D B RISWKjS[i:|tnEaffiiBB^i^t=4xS{4ffl*iJ(JP 

iSiiB«3fe^3K3*«s:ii-ri.iBi!)ias&^*ti. -i t 
[ 0 0 2 7 3 SI 1 8cD*%B3tt. -mmmt , ^^^7^7 

•y ^'RtflS ( D B R ) m&^tlfzD B Rmt , (iffl 

I. s HGb— f 3eiio^iS^rffifcfcv^r . 
B5IB-/Stt?HlSlc4;t 5»m??it$r-^{c t , MED B R 
miiz^l I. D B RiBiima Me(2fflPS^ii{c4;i 

-li-T, m2;«pjS[3Ki&3£3iLK3dfflfSC:i:Sr#iti-fl. 

[0028] 

[00 29] immmi) mni*^m(7)mi(r)^mm 
iTTsifcmimx'h^. Htcfcv^T. DBRf^ftw- 
-f 1 0 {i, -mmm 1 1 . fiffips^ii 1 2 , msfis^ 

(myy y /RtfSs ( D B R ) ) D B R 

sm^fi^tL. z(r>^mmziimm'omt> 
[00301 -mmm im. mmmx^ti?> ztiz 

J:0, a«^5r^-ri.. lafflPS^l^l 2{i, pn 

m^itlzX 0 , ^ftfSiOlEJ/f^^^-ft^-ti-, D B 
^it$ -tirl. . D B R«i^ 1 3 msmmmm 1 2 

itizx'o. mm<7)mmi:^it^^, mmcr)m 
nm^i 1-11207 2^mmzMm^tix\>^ 

I. 

[003 1]$tf>tC. DBR^mi^l^—flOCOMm'] 
flifiS;$ria2t:^LiKBJ-fl>, ::.rT'«, AlGaAsl^<7)S:R 



8 5 0 n m(OD BR^mi^l^—^ 1 0 tOV^T^Bfl-t 

[ 0 0 3 2 ] n-GaAsSi^ 1 4±tCM0C V DgM$-fflt> 
f^xf^'df J: 0 . n-AlGaAs^' 5 -y HI 1 5 

?rf£*$-(f:, AlGaAscOvSltfll eS-fl^^-ri., -eUT, 
7 5-yH118i:LTp-AlGaAs5:««-rS. <J:tC, 7* 

h 'J 7^5^77 >f -Bttfjtc J: 0 , y ymmmmm 1 7 

( 0 0 3 3 1 iJ:tc:. mm 1 7±tcE eiSigtcj: 0 1 

mmm'F (^»i«<>ioonm) m&ti, mmw 
mmtLtz D B Rmm 13 &nm^m iiiz, 
u 3 ymx^ti. A- .y 1 7 mm- 

I. 

[0034] m2mik^^i}ifThtl. ^' 5 •/ 1 8 
tL-Tp-AlGaAsS-ai-fS. ftf^fC, nilfcitA'pMtC 
mSEaAf S^^cii^xOSlii 1 9 n . 1 9 p 

ti. pfflcomsi 9pii. -smmi 1 . {4ffi^«is 

1 2 . D B RfilS 1 3 *^«^Wfc:te«t$fLS J: 0 

[0035] dcOi d ^3m®^ ^ rcOAlGaAs^&;inr 
^^D B Ri|iS«cU-if 1 0 tt. |g»imE 2 . 1 V . vStt 
®1S 1 1 'VCOtftf^mS 1 5 0 m AT, tfJ* 5 0 mW*>-tf 

hix.i> ttz. DBRmm3^n.mm.t?>::biz 

J:"). lOOmA-Cl. 5nmm^m^-riZttl(X^ 

I.. ^^>{C, firfflliSMi^l 2*3j:tA'DBR^J|gl 3^^ 

[0036} SHG^?20{i. DBR#^{*:^— fl 
2mmm^ (tfe^t) ^iHiltl. SHG^^2 0«0ft 

mm^msiZTf^tmmt, 

[00 37] SHG?g^2 0(i, Mg:LiNb03a^2 1± 

t;. ummmm^t^ m^mi[sti>t^zxt), 
mmm^mMimm2 2imm^. mm. mm^ 

3. 2fxmtl. m^8 5 0nml,zMLXiiLm^-th 

xoizmti. 

[0038] JXic, ummL. 7*h/K7^x-y 
^yi^ra-tMzX *) , mm 2 3 SrJgfilt-rSJti^iO 
m5uma):x.hy^rimm-^. fD';>i!(200 
•C, 7^^-) *-crDhy3cM5r^TV\ T--;t-ffia ( 3 
3 0-0. 2 0:0^5-) tCiO. 3^W2 3S-}gJ«1-S, 

f<7)«, '^^X.yhX-y^y^/tCiOTall^^il-l,. $ 

hliZ. Si02tfO»SM2 4$rmL, SHG^^2 0*if^ 

[0039] mz. DBRiji^ftW-if 1 OtSHGS 
^ 2 0 i <7)^{*W=5rSSE««Sr H 4 UIKHJ!^ I. . 
[ 0 0 4 0 ] D B R^mi^u-f 1 0*^^>{llft$ix/C7t 
2O(7)^yX4 0$:ffl^^TSHGfg^•2 0<^7J^4^g 

mizm^^ii. mmm^z^^^ti^. ^-i^'aJ:>7 5 

0 mWlCit LT 3 0 m^Nn^tiimmmz^'^^tl. 



1 
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DBR^t^l 3/v<0?±A«a5rlBSL. ]^-^W.^t:S 

[004 mamsssoji, dbr^^^cu— fio 
i^fc^lSU, DBR^Nifick— f io*«{i;:»j-ri.»*»[ 

[ 0 0 4 2 ] ceo J: a ^j:mw:<7)mmrx'mt^, 

t-r. DBR^ii^frl/— ff 1 0<0SimcoV^TiiiHB1- 

[0043] vstt^js 1 1 ^ t , tf la 

(mA) . «{tt«ai:»)''N'V- (mW) , ift^g ( n m ) T' 

j)!., mm&mmi 2. dbr^«i 3tom8i 
mizmmmz^-itti. 

ioo4 4]mm&mmi2. dbrisisi3{i«»s 

{Cfcv^t, aJMffiMS^iSl 2lcm?TiS:SL>tii^iO 
bJiDBRSi^l 3{C««^»ilL;^cli^£0!tttt, 
«|!tt{4Wi (mA) . WmUm^ ( nm) T'J)!.. ^ 

fflifflsiai«i2wm«s-*ian$-ti-sfc. 5Kai*s-«a'- 
^ i . ^|g?Sft<o;^^*«:S^ftiit)g^e<n:^ 
ittl, tti, DBR^i^i 3«o«ffiJtiiD$-ti:^fc, 

miz^it-ti. 

[0045] ±IBOD B Ri^mi^U—f 1 0<^^tt{cS 

i,zmmm 3 0 caffipg^^ 1 2 . d b r«^ 1 3 

{c4;cl.S5iES:$iJSIlL, «*jS3t<^^;S^SHG§gi^2 
omimmifiiz^<^j:m^iziri>^h, ZcoXo^j: 

[0046] %\ii^i^it^^h. t-r. mmm 

I 1 XV 1 -P 

cicit', I nm^mm i^comxmm. (mA) , 
viajsttifiisi immE (v) , p{4u— faj:^ 
(mw) T'S)!.. ^com&^, mmmmmi 2X'mm 
-rs c: t tc J: 'o^miiiu-^^ -y r^&&i-mzskm' 

[ 0 0 5 3 ] 0 . JStt«« 1 1 iO«?1Efil*^lKc^iOi: 

I 1 XV 1 + I 2X V2-P=- 
ZCV. I 2{4fiffl|i^^lSl 2^0aA«8rdl (m 



B3 0*i. :vSttffilSl ic^nffiimm^. ^\ii:ht:m 

mmz^-itixito. ^zx. mmmsoii. m 
mil 1 tmmzm-^mmmiz^ittimmmi2 

M&tmm-iZt^. ':>t'0. ffi«)ISlK3 0*<DBR 

iji?l«£U-'if 1 Oiz^i:s>Wi:h&mm-izi-^. 

[oo4 7i] ^ii!,:n^m-^^^m^ii. ^utm^z. 

[0048] zcn>xdi,z. mmmmoii. •<s'&mmi 
nz4-i:^mmmt^^tbnm^z. mmmmmi 

[0049] O^O, m3 2^Z7rsLtzSHGm'¥-W&.n 

ttt^ro, t)BR^wv-^io(r>wmziihtii2n 

mmt(^mmMimmb ^ri. . 

[0050] zfifizi. •) , wmtm^m^hmm 

< , S H G I'-if 3tii<7)fflfi!cl:fS*{Ctl. i b ifiX't 

[0051 ]$ fete, mmmi}*h^tzm^\,zr>\,^xm 

mth, DBR4^ftU-if 1 0Ojg;Ri^7N 

{cov^TlKBB-r^ . vgtt««{ 1 1 tma^A^ff 3 b , 

1 K mmmmmi 2. DBRfflii8i3t-?-^i-fixs 
«±#^5 . 1 mmm 1 1 ^^mmmmm 1 
2<oias±#ti, sttJii 6«jgM$^^i:$*. m 

mmtimtti>. ^<r>fz>fi. 'mmm i^vaA-t 

[0052] ^vStt^isS 1 1 T'5^-ri.S!iS(±, OTiO^ 
X'i^^tll, 

(^1) 

S'tc. iaffiiasfsi^i 2<o«sE<iSriS<ti., m\,z, 
'■^mm 1 1 '<r)%wii)m^b t mmwm 1 2 

cO«a[li$rffi'<tl.. t^i5*>, ^2tS-f ia^Mf^ 

A ) . V 2 {immmL 1 2 <rimms. ( v ) t-* 
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[0054] mamifmm-tmx'. a ) a-mm. 
mi i^<^mM^. b ) iiimmmmmi 2cr,'&xm 

d ) liDBR^p^u-i'i omm)&^. e ) a 

m^mzi:<on(^iXin^miiitiif^t. DBR# 
Sf*U— no<OlHiL#V^jlti, 40mAt'S)2.. v£ 

SigS I 1XV1-P = 95 (mA) 
=17 5mW 
I 1XV1-P=1 50 (mA 
= 2 6 5mW 
on? I 1XV1-P = 40 (mA) 
= 84mW 

[00 56] zff)t^. fi&tm&<7>mi. mmiz 

WLTA^f U'<./l/-C'J49 0mW. U^UKfUX'li9 Im 

[00 57] -^r. mmm3ommmmmi2^ 

I 2XV2 = 57 (mA) X2 
I 2XV2=1 5 (mA) X2 
a'y I 2XV2= 1 0 0 (mA) x 

[0059] z(r>im. D B R^mi>^i^-i^ i oiofa: 

ji^ I IXVI + I 2XV2-P = 295mW 

I IXVl + I 2XV2-P = 296. 5mW 
U":? I IXVI + I 2xV2-P = 294mW 

[00 6.0] i^^T. -mmm itmw&mmi2 

t^S. HSd) fc^-ri^lc. S*&5tO|&jijS:R{4 
miztj:h. tt:. ^^^miJl^mzii^^Xt. 08 e) 

[00 6 1 1 tLh^Oi^tC, I1XV1 + I2XV2- 

pmm-^m^imtixoiz. mmmi it 

mtizti<zx'o. T)BR^mt¥u-i-'iocr,m:m^ 
<r>^mm^^-^i,zm Lx^mti z t mmt ts:^ 

fzif). S HG^^ 2 OCi O^ft^JSSafcWfeJfeiT)^ 

[00 6 2] (||)!lfifi?l]2) DBR^^f*;!^— f 1 0(7)^ 
•yT-ffiH^l 6ti^±l,Z^j:&Xol,z^^tlX\.^hm^ 
(v'^y^xnyrvT^) Ui. GaAsa«14Wi[ 

^ijn oo-2oo/imgsfti,/iy), sammi i-^ 
mmmmm 1 2 -cm Lfctats . d b nmm 1 3 ^fs 
»t S . 0 9 iziji-tJ: 0 izism 1 6 t^^v^-?^ y h 1 
0 0±t«-ri.J:a{c^g$^tTv^l.«^ (^-'^yifv- 

1^7'V'>yM0 0lil^Ml$^^2.f^j^*^^<^l., -e 



1 Iti, |gl!;[llSS3 0CJ: 0, {i;U.i69 5mA 

( 2 5mw) x'wmizm^mhti, ^(n^mmmv^ 
izWijti. ^mmui. u^/v-i 1 5 0 m A ( 5 

OmW) Jn>>U'<.;l'$:4 0mA (OmW) izWt^ 

i> fi!o-c; ^mTm.'ri»AmT<r>xoiz^j: 

[0055] 
X2. 1 (V) -25mW 

) X2. 1 (V) -50mW 

X2. 1 (V) -OmW 

1 1 ^<?)^iI«ffi*^>'N'f UK)V(ri^\.Z\i 15mA, 
O-^kAi/p^^t^im OOmAtCiSS-fS. fiSoT, # 

[0058] 

. 1 (V) =1 20mW 
. 1 (V) =3 1. 5mW 

2. 1 (V) =2 1 OmW 

1 2*»A>DBR««1 3'^S^I>fi«0^S<7):fr*i:^^ 

<^li<, i:->T, I 1 XVH- 1 2XV2-P*5{3{3'- 

^mmmthXoi,z. 'mmmtm^^ 

m 1 2'v«0jkAmiiiE* ©Jffll LT t , l^ftfc J: 0 D B 

I 

[ 0 0 6 3 ] nfc. ±.m(r>^miX'<7imM.<n^m~ 
mz-fh^^x'\i. ^'mmi ni.\it»)9 5mp, 

( 2 5 mw). x'm,mz^xi'^^\ ^(^^mmm^i 
'fr-iXuhtK ^m.<r)mm.i)^ 2 o m h z t 

a[mcJt«!Li^a[{=^StTV^S, Zntdf). DBRffl 

m 1 3 Msa-f-.s^ai^ib^/j^? < , d b r«« 1 3 
[0064]' t*^t, ^mmmti^x^ < , /gjifesccoffi 

\<■^m^<<zii\^x\i. DBRffli^i 3'\<ofEa-rsia«<7) 

^Mk**^#<\ DBR^i^l 3c7)vSJg^Ml:tCj:l.«^#x 

fc^^T. )'<)\',xmivs<r))Vi'X^-)]-V. a) {±?Stt^*S 

1 i^coaAsa, b ) \immmmi 2'\<o^« 

[ 0 0 6 5 ] vStt^i^ 1 «4ttf)9 5mA (2 5m 

w) t'ji«!6<itcaA^ff<'\ -ecof^imsco^Nvi-x^^ 

^'LX. JVVX^-)]mi,Z\,i, 1 5 0mA (5 
OmW) $:iiA1-|.. {^oT, #aP§-Cm-ri.afit4 

[0066] . 
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I 1XV1-P=95 (mA) 
I 1XV1-P=1 50 (mA 
=26 5mW 

[ 0 0 6 7 ] ^ . m.tmA<omi. mmiz 

i. 0 KS^^fLS . {i bi6 5 7 m A-ea^WtcaAJ-fif 

ii^ I 2XV2 = 57 (mA) X2 
I 2XV2=1 5 (mA) X2 
[0069] ::fiO*Sm. D B R^WV-^ 1 OiO»» 

I IXVI+I 2XV2-P=295mW 
>'W I 1 XVH- I 2XV2-P=2 96. 5mW 

[0070] vsttiiisi 1 tmmmiii 2x\ m. 

(007 1]|110c) lC^-rj:a(C, DBR^tSlB 
ttll 6rt-C'(ifi(i<j{cimSiXT>'^§*^ lmstfO;Sv^ 

[ 0 0 7 2 ] -e^T's a 1 (C^-r^EcolMftlllSSB 0 

«<:oink*<{a(a'-«(c^^j:3ic, m^m^i 2^ 

iKHB-fi.. 01 1(2*3 t^T, a) mmmil i^cn^i. 
Asa. b ) ^mm^mLi 2^coaA«ffi. c ) \t 
^^<r>\isrhm.X'hh, 

[00 74] IEi)[HlS&3 0{i, 01 1 a) tCS^-fJ: 3 
vStt^lSi l•^^v^;^.1ilms^o>''«;^;^S:|iJ:»J•r 
S. ISimc, IBilllISI3 0{i, 01 1 b) 
ilS^J^l 2'\«aAmS[5:Blffg^3i§ii:^t. m-^'t 

SSII, 011c) (C^-fiotC. SHG^i^20*»f>t 

aj:>i 4 mWc7)$^^r^^<o»fe**«tt{:'j . 

[0075] ceo J: ^ \,z. mmm3 o vstt^i^ i 
1 *'^> D B Rmi 1 3^fE^-r§,^Ai: , mwm.mi 
1 2*»ii,DBR<a«i BAvS^sfaat^fpti^tja-- 

^{c=5r I. J: d {c($iffi|igSMJi5 1 2'\co?±AmS[fi^$W 
^hgPX«S5$riSft.S'£>S*<^:< . SHGl^-- fit 

[0076] (mmms ) ttz, m(^mmmmTi,zm 

::;T\ t-r, SHG^^2OO#lt^01 2 
(-^LSiBS-rS. 01 2(Ct5»<^T, ?il4{iSHGfg^2 



X2. 1 (V) -2 5mW=l 7 5mW 
) X2. 1 (V) -50mW 

{i. -mmm i^co^wmm i smAtiss-rs. 
^mx'm.t^mimT<DXoi,z^j:i>, 

[0068] 

. 1 ( V) = 1 20mW 
. 1 (V) =3 1 . 5mW 

ij/^'y-x'hh, 01 2i,z9iktxoiz. m2ismmt<r> 
mijy^'p-ii, m^^&^<r)X1]^^'7-<o-mlz^tmt 
I, w-yx. Wfm:<r)^-h>'^'r>--^mt^^x , m2 
^mm:i}^hmm.<o)iiiiJ-^v-i'ikhfzMzt,t. zsm 

tt^#]tL.^r(tfltf=5r<i>=3rv\. t1^, SHG*^2 0r 

[00 77] 01(CJ3V^T, W0?§3O{i, 

Bira<?)^2iSiB8l;7t<7)tli:/iA-v-(ci5t. iSttfflliSl l 
[ZfVVX^m U'^)i^X^^. tfM, v>C;l,^j@t3gP) 

<7)mm^immizi-i. 

[0078] mz, z(r)Xo^j:mucr)^mmz'^\.^x 

mmti .013 tmmm s o mmm inz^i 

imm^:fjmm^:irstfzmx'hi. mi 3i,zm^ 

X, (a) {Sra-r 'f-100%. (b){ira-f- 
^-50%, (c) {iTA-r-f-10%T'ibl.. 

[0079] mms on. m^mi i tax 3 

(a) (c^tid^ra-T-f-l 0 0%comitSr4 

mm.m 2. DBRfiJsi 3fc4x&iffis-isiifflit. 

a3ls:ig3Kco«*Sr S H G«^ 2 0 O^a**^:*:^ < ^ 
5^ft(c-&i3-li-S. Cc0J:a^ra*abtiSrSHGSI^2 

0 axil I . mwt<om</)m^± ( ^ 2mm 

%) :i<r>i:^<r>^2-^wmt<^^1if'^- 

5:100%t-rs. 

[0 080] -eLT, S2^S3t<O5O%tf0iii:?3^NV 

nm^, WL%'m.m^t^j:\^x\ 013(b) t^s^-r 

ra— r'f-5 0%-CVNVP;?.il^i)ILT4i 

[0081 ] mz, ^2mm.%(^i o%cotii:']^NV 

mSES:. ft^«sSfflSr^i.^V^T-, 013(c) t^-f 
J: a (c, T JL— r -f - 1 0 %tv\Vl'Xiii^p LT4;e. 



[0 082] CZX\ lffl!;IIlSS3 0t;J:STa-x-<- 
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[0 0 83] ZCOXoiZ. DBR^mi^U—f'lOcom 

$r^pT-$ I. s H G u-^^mcom^i fssmz-Ti z t 

ifiX'^h. 

[0 084] -c-LT. wm^mommmxuzn- 

thm.w:>fvvx^wmt.z^ TiBR^mw-v-^io<r> 
m-m.%<r)^mc^tmAf^ih^z. mm^moti^m 
2<,z^-thnMhm<.z)vvx^-tm^ 

h'm<^mk(.znLxm:hhzt\i\^otx%ti:\^. 

(0085] iflrfc. ±ie{CfeV>T. I^IlIli!&3 0*«DB 

Rmwi^-^iomm-mtmiynLtitii. D 

B R^|i^(*si/— f 1 0c7)«m#tt«i5iSO/^ jT- K^t 
3 Oil. DBRi|i»f*U-Hf 10«-1ILE*JfW'tStfcm 
[0086] (|||lt^j4 ) <>:{C, 2«Ss<7)D B R^^ft 

v-^im\>^tzswGv-^%m.iiz-y\-^xmm-h. m 

1 4 {i*I^BScom4 <?)|IW$r^ L-tzm^mx'hh . ; 
121 t|si-coio{i|5I-^f^Sr#Li!iBB^«B&t 

[0087] HtfcV^T, DBR^^#:P— f SOti, 

jstt^is 5 1 , mti\m-m^^titz D B Rfm 5 2t^ 

lsS5 1 {i. SrWaASfil. ; fcCi 0 , 

^tS, DBR®lS52{i. vStt^t^S l*»^>S*Set 

[0 088] V)'&R^^v-^5<^(r>mmm.^m 

1 5\.Zw^LW9i-th> AlGaAsl^<?5&:ft8 5 0 nmtfODB 

[0089] ll2(C*L-;ft3«ffi:?-frc7)AlGaAs^c7)D 
BRi|i««t^-Hfi;PI««:^^lCj;OfPi{-r*. n-GaAs 

ffifiLhtcM o c V DSlsSrffl V ^3txe^ >'-\';^fKft^^ 

■rS. ^'^vKatLfp-AlGaAsSrWl-rS. mz. 7 
35rm-rS. 

[ 0 0 9 0 ] 3K^ScS85 3±HE BtSHiCJ; 0 1 

(XoigjrtSi^ ( mm i o o n m ) ^mmh , 3 ts® 



^-f rc7)AlGaAsi^»[:R^^D B R#^#:U— f tJiS'Sr 
0. IIltlftS^A^m$ix?tDBR^1^5 2<7);^t, i^U 

[0091,] %2<rM^n^^mhit. 9yv YMi. L 
Tp-AlGaA^.^rai-ri,. Sf^tc. nifflfc itXpWtti, « 
ffiaA-r.&3t*^cO«ffi*Jjg^$iX. Pi|i7)mfii5 4, 5 
5(i. «1tffliS5 l*5J:t^DBR|glS5 2j^m^WtCffi 
^$ ill. J; a (clffif iiBES-r ■& . 

[ 0 0 9 2 ,] J: d ^ 2«®:5' -f r<OAlGaAsiK&;R^ 
S:DBRi|ib*V-r5 0{i. |g|!l«E2. IV. ffitt 
mi 5 1 ^c7)|!lfM:a 1 5 0 m a T\ tti:^ 5 0 mW^^fl 

f>ixi,. ^^c. DBR^JS5 2^ma^aA-ri.c:ttc 

J:0. 10,0m ATI. 5nm«*"rS:tl>C:i:*it'|i 
"jA^n-^^H^Tjra^ ($«70. 1 nm) X't-Y-^^-vT 
[0093] SW&^A rcOAlGaAsiK^^nneD B R^ 

vsttffit«5 KcmaaA^ffo 
fc, mz^k^tv^j:\'^%ifmz^m^ti. ^mwv-^ 

5 0O^77-«0ffl)g;5>'±#L. vStt^^S 1 tDBR^ 

3e<7)ffiffl«.«fc^{t|-4;c, #{CDBR««5 2 
<?)fflS*^^Ml:-f S > D B RffltS 5 2 't'iOEl^rlS^ CO® 
f»f*J!>*:^l' <: ^ 0 , V7 Yth , 

[0 0 94] t-^'-^6 0{i, e^f?^^§*l, DB 
Riji^HlU-^i^SO (vStt^^Sl. DBR^1^5 2) 

{0095]mz^ DBR^#»:P— !f 5 0, t-^'- 
6 0 , S H G*^^ 2 0 *^'ot«^$il§«feifeiS'iO:R«s 
W^gfgE«^2r0 1 6 tc^j^ tUiBfl-r I. . 

[0096] Si^V-^^yh 1 0 0±fctta^h-:J'- 
gPS 0*^ffM$ix, $ f.tc^c7)±WiJfi^«6 1 
^tix\^h. mm(> iliz\i. DBRiii^f^:^-i^'5 
o'^^^kfh-k^ymmk.^me 2im^^ixx\^ 

h. -?-LrjDBRi|i^f*:b— f 5 0*i, iiiBa6 2*>'Jg 
^StL7t±tZ, i'>>'i7v'gyT-y7T'll^$it.|.. 
[0097];-eL-C, ia4T'ffll'^^.it;t^-^UyX40 
SriJJStU^rv^T', ilS^SS-^MSHGU— fJtSSrlffiK 
t?., DBRi|ig!(*:U-f 5 0coaiMHtSHG^^ 
2 0«OA»f«W{i, 3x/mO80itclSSSa, ^^WV 
— f 5 0*>*>ajlt$n^3t«iUJ'X&:rt-$-f5t3l«Kl*I 
(CSS^$fL|,|. I/— f t±i:^5 0mW(:»LT2 5mWc7) 

^m-Tmrnzi^-^^ti. D B R^is 5 2 'stfoaAi: 

ffiSrPSt. fai[;g^SHG3gi^20<OfiifflS^«[ 

[0098] ifflSmSSTOJi. DBR^#:l/— f50 
$r|giJt, «3|s:jS3fcSrtil:^$€, D B R¥Sf*:U— if 5 
OcO^Sttfflii'SK t-^-^6 0tC-^^^l:»S^|5|^ 
(C^IIUL. DBRi|i#«!U— tf5 0«>'ai:':tl>a*«3fe 
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[ 0 0 9 9 ] ::c7) J: a ^rllfflco^PiiifPJCov^TiJiBJI- 
1 1 xvi-p 

II im^m 5 1 ^(r)r^xmm. ( m a ) . 
vmvstt®j^5 icoisfraffi (v) , pnu—ftb^ 

(mW) f*)!). Cc7)l!ftM^. -y-yv^yM 0 0±iO 
e^t -:}'-a56 OfllflrtS CI t J: 0 D B Ri|iit«£ 

[0 1 00] istt^^s i<7)ms.mi3m^t^i,z. 

I 1 XV1+Q-P=-S 
[ 0 1 0 1 ] HI 7mtlf^SriKBa-ri.0t\ a ) tifStt 
^1^5 l^COviAmS, b) {iDBR^^#:U-if 5 0 

<om^m^<r>tii:fj. c ) «ie^t-:j'-gi56 o^c^aA 
ma. d ) «D B Ri|^«cw— f 5 0 <r)m*mt<^%m 
e) {swfe3toai:»]^^-r. 

(0 102] DBR^^|f*:^-if5 0<0^^ffiLg'^^ffl 
{4, 4 0mA-C*)«.. 1117a) {C^^tir^fc. Sttfi 
1*5 1 {4, IBKHISSTOtciO. {iCa^l 5 0mA (5 

jigg. I1XV1-P=15 
= 26 

n-:/ I 1 XVI -P = 4 0 (mA 

ioio4]m'ox. ^^•timM.comi. isimw 

t<k3t, ia6@B7 0{4, a^h-:J'-S56 0A.coa 

xm^&mmtt. r>t^. a^h-^'-gi56 0(7)ffi 

JtllS:30i2t L, SOmAcomaEiiAS-ffdi:, 19 
2mWwafia$:%f SC:i:*«-C$§, (4ta^)SBIftlHl!87 

o<4. t-^'-gi56o^meiE^?±A-ti-^, ^cot^mm 

A^A-f U's/KO^tCWOmA, D':7U''s/K7)B$tC{i8 0 
mAtiS^tl.. ^liB#(Ci>l^Tt. vS14M1^5 1fcJ: 
t/a^t-:J'-a56 0Tm-rSf54(^)^t+t4, ^Ifflli* 

[0 1 0 5] l^»lllIK70t4. iitibDBRmm5 2^ 

2 0(r)mm^m^izm.^-r&, ^mmzm^x. db 

Rm 5 2^<oaAm»iE$-^L=5:< T t , ±tB<7)»f^ 
(CJ: 0 , la 1 7 d ) (Cin-r J; o (C J!5ft5r-^lC«Sl$-r 
S .1 fc =5r 0 , »fel±l:^]i7)^^P^ff^{4 , 12 1 7 

[ 0 1 0 6 ] ijLhOJ: 0 I lxVH-Q-P*«{i{3f 

-'^<^m%t:m-t?>xoi,z. vStt««5 1 1 1-^'- 

956 0^«aA«SKSr$i|ffli-r I.:: tlcJ; 0 , S2|sft3feT 
h&DBR^ii:U—f5 0(^m&^^t:-mzmL 

[0 1 07] ^fc. t-:?-gR6 0{4. ffittffllSS 1. 
D B R^«5 2 <OW:^tfSS-ri.«BgS-* U^tiK fc'*> 



(^3) 

t-^'-a56oc^mffiii&s<-ri.. 

5 l<^mS^[<l*<;S^^i:|;{^, e^t-^'-gP6 oo«a 
tl.. e^b-^-gP6 0Tmtl.ll!*2:Q 

X 0 > mm^^-mzmi-h z t ffix-^ h . 

(^4) 

omw) x'm,mzmxin^\ ^<^tmmmmz^n 

ti> . ^mmzli. A-^ 1 5 0 m A ( 5 0 m 

W) . a^UKiU^AOmA (OmW) iZ^^tl, » 
«9fCj>S D B Ri|i^ftl^-if 5 0 nmMi. m 1 7 

[0 1031 

0 (mA) X2. 1 (V) -SOmW 
5mW 

) X2.. 1 (V) -0mW=84mW 

-Ot 0 , Vgtt^«{5 1 cr,;ff.. D B Rmi^S 2 

<^Mzm.^:^x. mmz lt t nmmmm^iyti 

[0 108] (lliSW5) HI 8{ilg5cO|ISfi«?i]S-^t 
t;M'mXhh. lll4i:P|-<Ot<omp|-1f 

[0 1 09] HI StCfcV^T, t-:?-g|52 5(4, SH 
G|g^2 0tp»*5:^i.l.. |gil[Il!S8 0(4. DBRiji 

tc. t-^^gP2 5(;:-^;tSSS5SrS3IIt&. 

[ 0 1 1 0 ]^ioj: 5 tfm.<^mmm\.zwmh. 

ti'. SHG^i^2 0<0lttttCOV^TieHB-r§. 

[0111] !»gB¥5 - 5316 3#^?BtC* 

$itSJ:ot, SHG^i^2O{4aS<i!5l¥tt*>'*>0. H 

1 9{c^-r<J: o^lfttlC'Srl.. Hi 9fci5V^T. «tt{i 

fiifflis^a*, imm s h g#^ 2 0 <ojsst'j> 1. . o 
i<\:-^iz^j:m:m±<^mtimtt& , 

[0 1 1 2]'{iti^>(C, IMilIl]SS8 0(4, DBRi|i««! 
U— f 5 0«^att^JS5 l(=«8g&^LI|jt$-fr. S 
J^TtcOffi^J <?:lC»@f88 0{4, DBRfflJ^ 
5 2 comm»m l , a*«3KcO^;ft$r S H GM^F 2 0 

<^^i9)mi!fi^iz^j:tXoiz. m^^-^h-tt. Ztl 

{ZX'O. SHG«i^2 0{4, ^2;^ii»3t^tB^-tS. 

[0113] mz^iii:)i<o^mmum-t?>. fm^ 
K8o*<, '^spm5 iizm.-th^mi:^it^'ti> 

fc. m5i,z^tXoi,z. m^^^co^m^^^t-th. -e 
::t\ IB«)0S§8O(4, m:)&^<7)m^^^uz-^h-t 

X. h-:J'-gB2 5tc4^l.«iri5:^ML$-ti:, [2l9tc 
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a-ti-idtc, SHGS^2 0<:0iSJ^S:^-ft$-ti:S. o 

izxi ^m^^^itizmtth xoiz. s H 2 
[0114] :a*w{c<i. iBiiiii888 o*>\ •is\mm 
^) izi^yhifz^. mum^aoii. t.—f-^2 

^'^ktcio. ^2»iBift5t<oai^)S:3E^l:$-^l.c:tA<f 

[0115] zcoxoiz. iBiiiHiss80(i. ■mmm5 

nz^iim^i^^t^^ttmmz. h-^>-u25 

h t isn^K, s H Gm'f-2 0 mm^m^^^^^-^ 
o^o, ?hl^BSll8lS$■lS^tl.^^^s*-'^< , suGu-f 

[0 1 1 6] ^rfc, *lllfeM<7)h-^-g82 5^SHG 
m=f'2 0k W\lzmf$. Uzmi:^^tfci)K S H G^^ 2 0 

[0 117]^;'^, 2l:fiii7)DBR^^f*:U-1f5 etc 
J:I.«I«T'^:<. 3«ffi<7)DBR^S|«!k— f^fflt^l, 

[0 118] mmme) m2oitm6commmi:^^L 

[0 119] ll20lCioV'>T, l;fls26Ji. SHGS?- 

2 0<r>^mmi,zm^i^ii. mm2 ecrim^^mfS. 

02uoT^LiKBS-ri.. m2 niMmMizmm^j: 
mx'^-ofdSimmx'hi, zzx\ ms t.wi-(oi>ffHi 

[0 1 2 0] «fii26{i. AlT-J^BS;$ixl.«fii2 6a~ 
2 6c*>A,«^$il|,, «fii2 6a{±, SiOjT'J^^^fL 
l.fi^iSK2 4$r:frLT, 7ii^«2 3±fcffl-7TffM$ 
ix, IBil[IlS§9 0*»<iIE«E$-A^J-tl., mfi62 6b, 
2 6c{i, »^2 4±(C. mffi2 6a$^^>5^■C'»fiS; 

[0121] «I(5|SS90{i. DBRi|i®«cU— rsO 
2:»t, ffi*jS3t5r^i«S*l.i:itt;. Sffi2 6 (tt 

[0122] z<r>xo^j:mmmmaTizmm-th, 
t-f. sHGm'f-2o<Dmmz^\>^xmmth. 
[0123] mmnm^iz^ <oism%is'm.-tm 

ft (liPiffiffiS^jgft) «i, #W3fc?:Si£^B (3K®jS 
K) <7)@iff^i:^Bg^|Kffli^2 2«o»{c<J:|.^tl,. 



#^.040, mffi26ir6p^-rsmffi^^^i:^-tt?.; 

[ 0 1 2 4 ] 02 1 \>z7r^^timwi.x'\i. %wm2 3 
izm^i *^ fti. c: t tc i 0 s ^mMmmm 2 2 aatff * 

*%TL. ,-e^7)R*tt^^^i-SR!ig«lS (3feSitS§2 3iO 

i^mMMm2m-<7)U^) amvimmm^, ^ 

fzib^mixmmtimti. mtixm^^ 
fr*^4.(i-rni./ci6. ^liSii/cttE («#) lei on 

[0 125i] -eCT', IBI6IIIS&9 0{i. DBRiji^flcU 

-i's o<^mmm nzmsL^&.xim:^-t. s* 
»E3e<otii:*] . ikizmm 9 0 ^ , d b nmrn 5 

2<7)mWi^umt. m^¥m6(^&msHGmT2o<r> 

^m^m^mizizKciXolz. i^^^^b^i,. Ztil,z 

x'o. sHp«^20{i, m2»mmtiit,iith. 
[0126] mz^tancommmmm-th. 
mo^, 'mmi^5nz^x-tmt&i$^it^^t 

msiz^txo^z. m^^<D^Amtt?>. ^ 
zx. !mm9oti. m^^(0ig[^itiz'^i7it 
X, mm2 6iz^iiv.E^^-{t^'t. m22iz5fkt^ 

xoiz. sHGm=F2 0(r)mmn23i,z^-ihmm 

iixm^i<^mtizi:mmmM^^mz&m-ti i 3 

(C. SHG*^2 0tfOmei2 6COmE2rS^p-ri.. 
[0127] gKi»fil8(9 0*^ 'mm5 

lOSaSrtitD (^•>) ^-li:, %ffi^ft*5ft^ft 

ft) V t7t%^. s«!j[sis&9 o(i. mm2 6co« 

EJ-tfttP (^^j-^) S*. SHGSI^2 0<^«#f-±# 

(m) ^S!;$cof-^»ft$-ftftft (MS^ 

ft) tCv^h-rS. dfLt^JrO. S*^3t<7)tb^I^'fl:C 
J:0, m2i«p*3fe^ai:)3^^'fl:$-tts::t*<-c#l,. 

[0128] ^ tc, IEi!)[5]gS9 0{i, vgtt«ll85 

ffi, ^fo .^mm23<Dm^t:^it^^x . mm 

3t^0^tJ:»7>'^•7-^^'(k§■<i•Sfc|3Il^^^. SHGSi^2 0 

cOt-^'g^ftSr^ft^it^^fctciO, m2SP&5fc^ 

S*<^:<. SHGU-i^mimmmizi-hZbiif 

[0 129];^fc, Sffi2 6{i:. 02 3{Cq^-rJ: 
^lXi>X\>\ ■t'5r*>*>. 'e«g2 6«. AlT'Jg^^ni. 
«®2 6d. '2 6e*^A>«^§it|,. ^fii2 6d. 2 6 
eJi, ^ffiR^ii2 2«0MIWi;-ic-ri>W»mfi§i:L-C 



I 
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6 di)^msm9 of}^(><D]EmE^x:h 1^2 e e 

[0 130] CliOJ^-^. «fig2 6ddffJEn^-ri. 
t. ^aSRlK^lS2 2fcj:l/^#^^ffiR!l6^1ic7)®tff$S^ 

[0 131] (mmm7)m2 4iim7ff)mmm^if:L 

JtfiS^IlT'*!.. ZZX\ 01 t|Bl-<7)t(7)(i|S|-^^-^ 

[0 1 3 23 ll24{lfcl,^T, WHSgS vStt^ 
«1 UC4i.l.|BI!jmsi[t-St:L, DBR^lSl 3fC 

^thDB RmiW&tmmmmm 1 2 tc-^;c i m 
[0133] zc7)Xi^j:mmcommaTizmmt^. 

^&1l^-^V-l<Z'O^^Xmmth.m2 5. 26tiDBR 

^■tmx\ m2 6i,m2 5c7)t&:kmThh. zzx\ d 

BRIBilSati, OxOOOO—OxOFFF (0~tt> 

12 0mA). iimmw.mt. 0 x 0 0 0 o~o x 0 

FFF (0~$«760mA) bt^. ^rfc. Oxtil 6it 
aSr^f le-f-C, 025.2 SiOBSOti 1 Ojli8fC*) 
I.. 

[0 1 34] 02 5*^4>HJ(i>*>:5:J;ptC, «fejfe3&<ai^) 

$ ^xs s-«liHi*i{cll ^>ffr << ^ s fc 

r)t*). m25^Zii\^X\t. DBR|Bi6lifig*^-0x 

0-0x3 0 o<r>fmx'cr>?f.^^%t^^-))^rih, 

[0135] mz. 02 5C04'T\ n^X:mtiXtz^^ 

m^^xmm-ti. 02 6(c^-rj:^(c, wfe^tai^j^'NV 
-ti. DBRggKmsrawMLT, b-c^coig^j^-^y:: 

^i. DBRmmf^i'^it^-tfzmim2nziiit. 
cox'h^. 

[0 1 36] tS-oT, 02 6*>f>Bj^*.:SrJ:dtc. il^ 
i^iMj^lX^-^htiK DBR^mi^U—flO, SHG 

m^2 0ff)m^-^h^i,zX'iXii. e:*c5eiii^j>'NV-*< 
f#<bni.^5*^ iiisb. cco'^mi^zmtim-^ijhi. 

[0 137] ClOitS-fiJfflL. IBiiIIIS83 Ki, DB 
Ri|i^«:U— (fl 0{Clt^a±cOft:;*;3feai:>]^N-V-i:=5: 



^ix. mmmm. mmm-Mmt. 02 
6fc*-tiilga<oii#«o^-ft,i;8SJfe. dbrimw 

2 0*iai:^-tl.Sg2^i@iifcewaj:^3Av-*<«ii'-u, 

[01 383 zffii. 0 iz. iE»iiis&3 1 'nmm 1 
1 iz^i immWii-mzL. d b Rigumatfirffl 

ttJ:*). SI21gP«3KS:^Pt&::fc35«T'#S. 
0 , J'hgP^iliSJrigtt ^ < , S H G u—fmi 

(Timimizth Z k *<T-# I. . 

[0139] (UttCfya ) mz, ^m^mimm Lfz% 
'm^M^mz-^\yr:mmh, 02 8{i. muz 

^x'hi. mfizh^^x . ( a ) ti±H0, ( b ) ifim 
mmx'hi. 

[0140] mmmmmm.\i. ^wm ( shg 
%m 200. 3U^-M^>'X20 1 , gjgruxA 

202. mif^±<r)?i.^:^'yVtt7 <)Vi>20 3, fl 
[6]t'-Axr'J y^'2 04. §7-205, A/4S2 
0 6, n^\^yX207 . 7Dyh^::i:J'2 0 8. I^Jii 

u-:^X20 9. i^^)yY')i])V\yyX2\o. yitvy 
>f^-K2 1 l*><5«l«Sill., Wfe3ES2 0 0«i. D 
BRl^SftV— 9-'l 0. SHG^^2 0. UVX4 0*^ 

*t!t?!iw->'X2 0 7 i:3tr -f 2 1 2t<mmi-mz 

[0141] 3Kt -f Xi? 2 1 2{±, ieiM«g;5rffi^^l^ 
3Kr-rX^'-CS).5. C<503tT'fX^'2 1 2{i, --KUj^?- 
jK^— h««±k:ZnS-Si02*^Jt$il. 5i5>{Cfe^T 
*> I, GeSbFe*^«l $ ti . f Efl/i 5r H t/ZnS-S i O2 tm , 

mkizmwik Lxmmm^tix^^i, 
[0142] mzW}i¥iz':>\,^xmm?>, wfe3tjS2 o 

X2 0 1 tcj: OTfi^tC'SrS. ^fi^{c:^:-:'?t»fe3ttJ 
SJ^r'JXA2 0 2S:a3iL. 7 -f ^P^' 2 0 3 T'«*»[ 

•y:J'2 04T'^it$il. jlff:^|6l*i9 0S^^?o/c«fe 

0 8TWfe3fe<7)3S«*<«ilfJ$*l.S . fl*t*-AXr 'J -y 

:J'2 045raj@Uc«fe3t(i. S7-2 0 5T-R*f$ 

ii. A/4^2 0 6 2:^L. Wfyewnffl^ttc^s 

ill.. JttlUyX2 0 7{cJ:i5> »fe3ttt3KTVx^'2 

1 2±t»3t$ixl.. *»SW-C'fflv^^>iiS«*uyX 

2 0 7«0^P|& (NA) {iO. ex'hi. 

[0 1433 3tT^X^'2 12*>f>cORItWfe3t(i, A 
/4«2 0 6t'7CC03ti:«7t*^'9 0^[l]lK$it, S7- 

2os^-fy ifzKm^mi. m^yz-Axro -,92 

QAXmi-nm''9Qm$:hh. eittikyX2 0 9i:v' 



[0144] i^mm.zmh'krr AX'? ^Lf^^m 

m/5mw^^m^itnmmzmm-ht. 
7^ivyrxws^f)^t,t^m.mi,z^iti. xir.-v vifm 

WSL I 1XV1-P=190 (m 
= 3 29mW 

J\-i I 1XV1-P=250 (m 
=4 2 5mW 
I 1XV1-P=40 (mA 

[ 0 1 4 8 ] cicot § , ^-ri-i^fioim, iimic 

^^LTvW U-'<.yUT{i9 6mW. U^V'K.)VX'\i2A5 
[0149] IM!)|B]SS3 0*^ firfflfflg^iS 1 2 

I 2XV2 = 83 (mA) x 
I 2XV2 = 38 (mA) X 
o-^ I 2XV2 = 20 0 (mA) 
[0151] Z.<n^. •^fh<oa&tttWT<OJ: afc^r 

I IXVl+I 2XV2-P=503. 3mW 
I IXVl + I 2XV2-P=504. SmW 
O'^ I 1 XVI + I 2XV2-P = 5 04mW 

10 15 2] 'mwmi 1 fctifflw^^isi 2T\ m. 
•thw^m.<n^\i. wmb^m^<.zi5\^xm&mt 

^wm^zii\^x. -''^\.zim-fi>:ihm^bti:h. if* 

mtLT. ■tfe^ai:^]#1itc*3v^Tt, 1129c) IC^ 
1-J:3tC, a«B#8mW. e-:^'ai^Jl 6mWiJ)$^^r 

[0153] ^mmx\t. mmrvxj* 202 
x^y^-y?7y r<7)mmmi e 0 %w^izmm ix 

V^l.. ioT, *t*?!lUyX2 0 7{Ci05feT-fX^'2 1 
2±lcm3t$ixS«^a5:ftti. ji^l^T*^5mW. t 
-^'tl!:'3T-l OmW*>'#^,iXit. ^mciO, ffi^-ft3K 
7-V Xi? 2 1 2±/^(?)7-^'J^jSfcJ:t/v-^'?H**»'ll 



5) 92 002-43698 (P2002-43698A) 



[ 0 1 4 5 ] 02 9 a ) {c, m^^m^x'h^ smm^^ 
r<r>m^^^D B R^mi^i'-^ 1 0 ovsismj* 1 1 
coaAisi, b ) izi^mmmi^ 1 2'\coaAmas:s^ 

•r. ^mtmXU, 1 OmW#&;t»tC, 

vStt^lS 1 l^cOj±A«BS{i:A-f UK)l-X'2 5 OmAtC 

[0 146] DBRil^^t*:^— f 1 OiOl^ffiL^l-^ii 
Ji, 4 0mA-C-S)l., Stt^J^l l{i, |g«)IIl!S3 0tC 
iOs «t.'i6 190mA (70mW) T'a«JWl:aA5- 

'<.;l^$:2 5'OmA ( 1 OOmW) . w^VKjViAQm 

A (omw) (cigg-r-?.. ^m^<^mmmTffiiio 

[0 147] 
A) X2. 1 (V) -70mW 
A) X2. 1 (V) - 1 OOmW 

) X2. 1 (V) -0mW=84mW 

A$:ffv^, fcr>^mmmmzW'^-fh. ^mmzi,t^ s 

14^^ 1 1 '\c7)^Pma*<>'N^ Lz-^/l^cOB^tCti 3 8m 
A, n'>^'|oUc0^fc{i2 0 0mAtia^S. 

[0 150] 

2. 1 (V) =174. 3mW 

2. 1 (V) =79. SmW 

X2. 1 (V) =420mW 

[0154], ^imX'\i. f'OVXmfVVXm^i^ 
;tTt>, '^^•k^j:^mm&m%t:>ixhcr>X\ lEfSl 2cm 
(r)±r<X? 2 1 2±tC. 1 2 G BSS<7)«SfjSia^S: 

[0155 ].^rfc, mmm2'-ix'WLmLtz^^%m 

[ 0 1 5 6 ] i (mm9 ) :^!^m^mmLt:u-fr 
vyi^iz-o\,^xmm-t^. ms oami 4i,z^i-9^ 

[0157] m» y^l±. «fe3taS3 00, 3 u 
;<-M^>X30 1, SJ^T-UXi., i^Uy\^V^J\^U 
yX, 7^;^^^, S7-302, -■K';:fyS7-30 
3, 57-3;04, S5th'7A3 0 5^*»i?>l8^$n 

iCL-C', b^rijxi., ^■vy\^V:^j\^uyx^ 7 

U yX 3 0 1 *»^> S 7- 3 0 2 O^CiSBSilS . 
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[ 0 1 5 8 J mzmmz-:>\^xmmti, ^^ms o 

3 0 3^*»ixl.. *''J:d'>'S5-3 0 3{ilHll5L. ff 
fe3t$-5 7-3 0 4{=RifrS. f LT, »fe3t«. R 
SMfiOS7-3O4{Cj;0- !S3eK7A3 0 5±tm3K 
^til. W€3tlcJ:0!Sii3tH7A3O5±icffi$8*<ai*J 

[0159] Wfe3eji3 0 O^lfimi, HI 7l,z^.'fi. 

OtCj: 0> tStii^)! 5 0mA ( 5 0mW) t'il^WtCtt 

U's/U?: 1 5 0mA (50mW) , O'-^l^^/l^iAO 
mA ( OmW) iZth. 

[0160] vsttfiiss 1 T?i&-rmmMi:mmn 

mmzm-fh, ^mmzit. mmms i^ay^mm 

ffi*VN^ lxA:.;U(;OK!rt{iOmA, n'>^A;;Uoi$fc{i8 
0mA{C-f I). 

[0161] CWfeS, jS«^i)f^m:fcV^T3mW(7)» 
vyUKH-X-Om-Wt^l, aMI^*>42 0nstO>'N' 

i^mijc^immii. ixwTt'Sroirc. »fe3eM3oo«o 

ttl:;3*i 3 mWcOt |: ^f^t K 7 A 3 0 5 ±t:(4 3 0 0 ;u 
^CO^t^fm^tl. 7 Xti 3 0 At m i: =5: 

f"S:'mi,z-rhZbi}<X'^l. 

[0 162]^fc. IDIfi^Jl. 2. 4-^7mmuz^ 

miim^^xi>. ^vuxm^jv\,xm^^ixi>. ^ 

^^j:^mmBm%i^tL^<ox\ mmi-zMnmcorv yr 

S'i^S*f5:t^ot\ u-ifr u y9-k>\'mz-th:Lbifi 

X'^h. 
[0 163] 

ft S'iJS*<=6r < . S H G f 5tj!ScOf8«S:fS»fc-r S 

[0164] m^m4 izxtiis. ^wu—fcom^cT) 
mz. jS*s^t^«)ti.«ot'. ^'^gK^ws$riS^tl.i£^s 

< , S H G If «Ol«^S:K*t-ri. C i: *tT' 



[0165] ii^)S5 , 6tcj:ti(f . mmmK 
mm^t^mxmm^mtitmz, immmmm^(r> 

immi-i<r)x\ f\-mmmmi<ss^m<. s 
H G u—f^mmmzt^ z t i<x'^ i. . 

[0166] lf^^7 . 8tci;ixtf . vfSttlBii'vcoaA 

mm^ti t mz . mmmm^co&xmmx 

<r)x\ m^w^imihmm<. shgu— f5t 
mimz-rtztifix'th. 
[0167] ii*«9-i 3\,zi.mf. wmmmt. ¥ 
mwi^-vi^zH-i -rziinmi^wx^m i . m 
2 nmm^coiii:h mmtl nx\ s H Gig^ ozsw 
tt5:#it^SCfc^:<. m2^Pi«[5fecoai:>]A-7-^A 

SrSElWTii I. S H G U— f 3t»<0fl!ficS-fS#tc-r S i: 

ifiX'th, 

[0 1 68] if^^l 0. 12. l3\,zXfHi,%m^ 

mw\y-^(r>m.<^'m<.ttz\im:im\,zf'^ 

[0169] 11*:^ 1 4-1 8(Cj:*itf. f 

izn-z.h%^tfd,m&^f^)\':^^mL. mi^mi&t 

<n^^^:V\mh<^X\ SHG^^C0Z««FttS:#Jtt 

S S H G f 3ti!IOli^&ffimi3t !> c: t *^"ei^ h . 
[0 170]if«JS15. 17. 18m;^l<f, 

\^~^<^mwcff)mm ^Ji^EiS- mmz^-</uxsmth 

[0171] IS^ 19.20 iittf. |g»lll»*<. 

SB^ioaAlieS&^PL. T&mt.iti:ni.h<nx\ 

^mim^hmifi^j: < , s h g u-^±m.<r>mm 
^mzthz,ti?x-%h, 

[0 17 2 ] ii5RJi2 1 . 2 2tCiixtf. f 

hmt^ti: < . S H G 9'3tj®<Ol8B!c&IS*ttS c: 

t-b^X'^h. 

[0173) ^^2 3lcJ:iitf , ggiilllKA^, 

aAHaSrSM L , S H G||^ol5ffl&g-SE;ft$r^iffl$ 
i'l-gl5^P§5$:i5ttl.ieJS*^'=5r<, SHGl^- 
■f «0«^5rSmtC-r 1. ; i: *^'t'^ h . 
[0174] ii^)S2 4lCj;iX(f, 4^^^fi|s^— f oS^ts 



(17) §2 002 -4 3698 ( P 2 0 0 2-4 3 6 9 8 A) 



Et:^mi. sHGm^<^mmcom^t:^mi. s 
imfi>'mm < . s h g u— f 3e®««Bg^fffi*c 

10 17 6] mm2eizxtni. ^mi^^u-^tnm 

mm^mtitmmz, mm^z^-iimm^^mL. 
sHGm'ir<r>mm(omm^mi. sHGrn^-coo. 

m<. sHGu-'fmicom^mmzi-tztif'-^ 

[0177] i»««2 7~2 9izXtHi. IEI!)lfil85*>\ 

•m^miz^i^mmm-^izi. DBR»m« 

^hZbizX'O. m2nmmm^Mti:ib*^x'^ 

-^itm<r>mmwimzth z t t-x^ i. , 
[0178] m^m 0-3 2{cj:wf, -mmmiz^ 
tmmmm-mzL. DBR»«ffii:i4ffisijiiP« 
mbi. mm<r>-^<^'itmmfc^it^itizbizx 
0, mimm^^i^mtizbt^x'ti. ?h 

i:mmz-n,zb-^Tt^. 

[0179] iB^Jl3 3,34 izXtlli. m^mi^i 

zbi^x'^i. tti. ^m&imim,-thzbii(X'^ 

[0180] 'mm 5 . 3 6i,zxm. ^\-ss^m^^ 
mi'mm\'^cox\ m^^iAmit. mizm^t?> 

Zbt^X'^l, ttz. ^^W^r'jyr-f y^v^^rA 

i:^-t^Zbi)n'^i. 

imi ] ^mco-mmiypLmmx'h^. 

( 0 2 ] D B Riti»*W-if 1 0 mmm&iTr: Uz 

mx'ib^, 

[03] sHGm'?-2ocr)M:mm&^^^uzmx'h 

[04] DBR^^{*:lx— f 1 OtSHG^^2 0t(50 

ims] mmii mittts-s^L^a-c*!.. 

[06] (ifflPS«[«l 2. DBR«(«13<0#tt$-* 
U«:0t'J)l). 

[07 ] (S!*COSHGU-if«cO»fe3Ktt5:»]5-^UJt 

0T'?)l.. 

[08 ] ^ 1 <^)^ifi0iiJO«lf^$:ijiBB-tl.0T'J>S . 



[09] DBR^^iU—fl0bSHGm'f-20bff) 

[010] 'fifjfeiosHGu-if^ejKofficoii^sriiiHH-r 

imx'h^\ 

[011] ,ll2coSil<?l|cOi){^SriJiHBt^0t'3bl.. 
[ 0 1 2 ] i S H G^i^ 2 0 C0#tt Sr.T^ t ^0T'*> S , 
[01 3] :m3<7)||Jfi0!|<7)i)fP2:SlBB1-|.0T-J>l.. 

[014] :^mmm4^mmmi:^LtzmmTh 

[015] OBRi|i3lftU— f 5 0«Oft«cWmS:*L 

rzmx'hi', 

[016] DBR^f*!^— !?'5 0fcSHGfg^2 0i: 
Oft(*W^rkeg1iBS^^L3t0-C*l. . 
[01 7] ^4(^^0iJ<Ol6f^S:itt!B-r§0T'*S, 

[018] ^m<m5(7m&mi:^^ucmmx'h 
[019] s H Gm^f- 2 0 ffim.mmmmtmx' 

[02 0 1 *J6BJ<o®6O||MB^J5:*U^>:^iB£0■C^) 

[02 1 ] %m2 6 (^m&mm^tmx'hh. 

[02 2] SHG^i^2O««*te»tt^ijiBfl-fl.0T' 

[02 3 ] «ffi2 6Ofl!!<7):Ri*:W«ll«S:^^-t0-C*)l.. 
[024 ] *^<^m7c7)||JSM5-^Uct!lfig0T'* 

[02 5] DBRRMlSat, fi[fflSiJffll«ffi, m^^i) 
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